Resonance Raman detection of the Fe-S bond in endothelial nitric oxide synthase.
We report the first low-frequency resonance Raman spectra of ferric endothelial nitric oxide synthase (eNOS) holoenzyme, including the frequency of the Fe-S vibration in the presence of the substrate L-arginine. This is the first direct measurement of the strength of the Fe-S bond in NOS. The Fe-S vibration is observed at 338 cm(-1) with excitation at 363.8 nm. The assignment of this band to the Fe-S stretching vibration was confirmed by the observation of isotopic shifts in eNOS reconstituted with 54Fe- and 57Fe-labeled hemin. Furthermore, the frequency of this vibration is close to those observed in cytochrome P450(cam) and chloroperoxidase (CPO). The frequency of this vibration is lower in eNOS than in P450(cam) and CPO, which can be explained by differences in hydrogen bonding to the proximal cysteine heme ligand. On addition of substrate to eNOS, we also observe several low-frequency vibrations, which are associated with the heme pyrrole groups. The enhancement of these vibrations suggests that substrate binding results in protein-mediated changes of the heme geometry, which may provide the protein with an additional tuning element for the redox potential of the heme iron. The implications of our findings for the function of eNOS will be discussed by comparison with P450(cam) and model compounds.